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[fls 1 ] _ 

£HlflF d 3 m (No. 2 2 7 ) 

[ft 2] 

Li (Mn 2-i-> L i s M() O^-j-, Ai 
(Mil, Mn&tfL i gWOMn (16d) t-f htl 

&L-5 5'>fc< t b-n<o&m7tmx-hz>. ah. a D 

^>7E*T-fc-5„ xliO. 0 1-0. 10 fife"?, yli 

iE<D^X'h*). ziio~o. 2T-fo5„ tammiK&m 

3. 5 0 1- 3. 6 3 5T'fc5„ ) 



6 4 5 3 




1 2 



[»#S 1 1 

[fbi] _ 

SHPF d3m<No. 227) 

Li (Mn 2-x-y L i 
(Ml±, MnMLi«^©Mn (16d) — T H-B 

y>7C*T-fc?)„ xliO. 0 1~0. lOT'fcD, ytt 
1E(D|ST*$) "9 , z 14 0-0. 2X-$>2>o 8 I4&lli*»fi 10 

^fc, MnO^^{ffial4 3. 5 0 1-3. 
6 3 5ThZ> 0 ) 

[ff*92] ^JS5£*M^, Cr, Co, Fe, N 
i, Cu, Zn, Ga, Al, BSt>'M g/^ib&SSIJ: 
•9iltftv5'>ft< £ 1 K!ESc<D!J ?■ 

[ffi*J53] x^O. 0 15~0. 0 8T-fc5ff*^ 
1 X»4 2 (ClEftW y ^ AZ ^«?&fflE@W5Pfo 

[H*94] 6*5-0. 0 2 5-0. 0 5T'$>Mf# 
3ll7bS3(OV^^lo^|Slfe<Dy ^^A-^Smffl 20 

[11*55] 5*5 0. 001-0. 0 5T-*>5II*JI 
3 lCfE3£<0 y f-£AIl&«?&ffl 

Il»*96] ft*9l75S5£OV^ix^lo^E«ro 

[iswroiw.etfcw] 

[0 0 0 1 ] 

a-7 y jfymtvuz&Kiir zmmtt PtRi? y ^ ■> a - & 

L 1 M n 2 O 4 ; 



(2) 1 1-3 1 2 5 2 2 

2 

Ub2] 



My) O4-5-2 A z 
[0 0 0 2] 

[ft*w&fl?] y ^^AZ^m?t!l»]EllStiKi LT, 

?y^t y^-?A(7)1i-g-K{t:^T-fo?)L i Mnt O, 

|4, ffittE • ^i^*-£^<!:^5#m£WLT^.5 
tc#>U*<»&&1>m^tlX\^ 0 #i¥7-2 8 2 7 

9 8^#*f(CM^^ixT^5<tpl^ y^-?A^iaiij 

\Z LT L i 1., Mn>, O. tLtO, #M¥3-10 
8 2 6 1 *&«U 3-2 1 9 5 7 1 #4MM?K:BI 

C^IT'SSLTL iMnh Co, O. . LiMn 
>. Cr. O. b Lt> y^^A^^^^CtKDSR 

*tt«»**fiT**5-t*<1»--<^/H|ftt3iSi!fe 
S^ixfcy f-£A^v#>&<fc«sa£ftTVNfc,, *f 
^/W^y ^^A-^^^yg?^ (LiMn, O. ) Sri 
«e*Ki:Ufc*ft^«f^T, 4 V (Li»«0>P*) ffi 
« £ *5 It 6 IEffi<D^*R^li^T-* $ H 5. 
[0 0 0 3] 
[ft 3] 



Li 1-0 Mn2 04 +nLi + +ne _ (2) 



[0 0 0 4] X ^A^tfvSMfc* 

14, ±e£8t«R£**9iELT?Tfr*afc, ft&mfii 

3S£Li^Co, Cr&i*0&JgT-B&-r5wtTit.li 
tttitfrttftft: L, a»«*t&0>ttT*i!Jc»-*-* r t *5 pj 

l4WV*fiV\ wttfi, LiKo, Cr4 

VflWE (L i SSroi) X'<0%1&n.5.fc\zm5--tZMn 

* -< ^- vrofi]-e-*^/> l /c /c * t* 5 „ ;l? Lentil- 

K*, Hi¥9-8 2 3 6 2-^&&-CHMn(0-S|S£M 

5: i$rf**-T^5 0 L*>L, |6j£$8W*JS0!J<Z> 50 



g?*^a*6rofit5rMmLfc±T'Wffl (P^«0 0 1 7 
[0 0 0 5] *^^#IdI4, y ^^A-^V^V^kfel^ 



9Mn ^^©ftetfiaaueAfcSSrS-CfclSJfti 

-< k^cdl i a^i:, ii^SiSVMn^lflro 

3 o©^7 y - * £$L£ Lfc* Uf^^y^Z 

¥10-2191 4*^«) . KJS^aofcs^tr*/!" 

[0 0 0 6] 
HIS 4] 

[0 0 0 7] ttfljfcHLTtt, J. Electroch 
em. Soc. , Vol. 142, No. 7, Jul 
y, 1 9 9 5. ^Mi#if9-2 74 9 1 8^ff 

Journalof Power Sources 7 

4 (1 9 9 8) 2 2 8 - 2 3 3T»±Mn©-gB£C of 
gj&Lfck©, Electrochemical So 
ciety Proceedings Volume9 
7- 1 8. 4 9 4T*l4Mn©-gfl£CoT'g&Lfc9, 
$f!i©-g|5£ F T-g& Lfc t * /HMOS 

H¥ 8-264183 ^«T?l4g*K«ffit A*7 y 
<t«A»f>46«K*»»tfc9. «fH¥8-2 13014 

U Sftt^l;fi-5L i -4 st->-<DfflA • ttffl|td>4*» 

Li ( M n 2-x-y L 
[0 0 12] (MI4, MnML i Pi^©Mn (16 
d) Mi«fcL5 5'>fc< fc t>-«©&JI*7cfg-e*> 
5„ Af4. ^nyv'TcidT&S. x!40. 0 1~0. 1 
OtfeD, yliKOtffet), zfi0~0. 2T-fo-5o 

¥*&It-?-ffial±3. 5 0 1~3. 6 3 5T'fc5. ) Icff 

1-5. *riS©*n<. Kt**arofc5^tr*/u3Ry^9A 

[0 0 13] 

(LiMn 2 04±5 ) 
[0 0 14] ©**£*6©8M&s*#fc.fcaS<fcXtf 

s^i<ofoow^>tyf!>A ©a«<fc^ n * ■* 7 

9 # \) H—is a SO.. J. Electrochem. S 
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[0 0 0 8] 

fc y ^ * a v >■# >mtm tt^yf 

[0 0 0 9] 

10 [^s^ft?*i-5fc*cD^s] yf-^A 

^vtfvlMMfefcHLJEfcfcftLfc, #M¥l 0-2 1 

9 1 A^mmfe-tzwrnvv^v^^iJ^mm 

L i telffii LTg&SttSWT-Mn©^ 

LS?„ -ttv^btf, Mn (16d) 1M H-g&r5 
^Hi LTL i ©ft&C 2« J ^3*CD^T*g^^tL?>7n 

Mnt-f h~©L i I!lf, Mn (1 6 d) iJ--f hKg 

[ooio] EP*>, #3§91©gi 14, 
[(b5] _ 

SHPFd 3m (No. 2 2 7 ) 
30 [00 11] lcMi-5»*»itS:W-f5^f^»yf- 

* Ut6] 

i x My) O 4-5-2 Ai 

oc.Vol. 14 2, No. 7, July, 199 

40 9 - 2 7 4 9 1 8-^^T*l4x LiMn, O, 

(1 6 d) h^©L i fimti^SiXT*5b-r. 

Jt4-*itts8 a, 1 6 c-y--^ h<D&A • nmiz®t>$%. 

*5lt5Mn©¥tt)Il^-ffil4 3. 5*r»t^5fc*, 
[0 0 15] *^^©g^.l4 

1) Mnf^f h (1 6d) ^fim-r5^JS7C*©B^ft 
50 cSi^ai^^y^lrtMtT, Mn»W.f 



(4) 

5 

2) Mnt^ 1 I- (16d) icmte-tZTtBiL i <DfrX' 
2ffi^3tf©#fgT-B&£ft5£ 5ftffc©&JS5c 
-(?*>*. 1) OttftlcHLTtt. -8- 

tfifigP>*v^P>T-fc5o 2) ©«&H:*»9l©4*»© 
lot-Jit), jfcfc«MIJLfciI9-e*>5. £A±©«fcS:Srffl 

5tfcj3tt€> (L i +M) /MnJl^-tk^O. 5KiffV>*l. 
1-*tJ*>l 6 diM" h^COL i -^TC^Mrog^l;^ 

(L i +M) /MnlgmtdSO. 5 4*) 
t*#4tt^ffi»WliljftKUt|ajjc, 1-/it>*> 16dt 

[0016] 20 

— HSBS (1) ©x, y x at/Mn©sp«SJS-7-«aSr*ll 
-t'ftO. Ol^xSO. 10, 0<y, 3. 50lS a 
^3. 6 3 5 i^LT^-S^, Z<OVmitWMJkKt3 

[0 0 17] ;:t, Mn»5P*£)^ffia li, 3. 5 0 
1 -3. 6 3 5tfe5. al4, #£L<I43. 5 2W 
±, Sbfc»4 L<I43. 5 4a±T*fet), 30 
L<I43. 6 0 061T, $^)(-»*L<l±3. 5 9^ 
T, fttff±L<(4 3. 5 8JWTT'*>5„ 

A4*tt ©AST**** t 4 SfSfiKfc 5, 
[0 0 18] x(4Mn (1 6 d) -y--f HcB&LT^S 
Lirot^U 0. 010~0. 10Tfe5iS v jifj 
L<I40. 015Rh, ZblZ&iL<l*0. 0 2 5&. 
±T-fc'3, $7t, #£L<I40. 0 8£LT, 
L<I40. 0 5EIT, ftfc#£L<f40. 0 4»TT-fc 

[0019] 6 14, ±12 x a riS±E©©ffl 

0. 0 2 5J£jLh, #*L<(40. ooi«±, Sfefcff 
£L<I40. 0 0 5&LhT-;fc>9, *fci§^0. 05^ 
T, #SL<I40. 0 4 5JUT, $<blc$f£L<(40. 

5<S(6)l^foO, /h$-rr5£, x, y[I«:*MPU£<< 
£5. 6(01114, y^?A-7V#>g 50 
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[0 0 2 0] Mn (1 6 d) 1M h^W^TC^MCOB 

&4yi4, 0J:9*:*i+niiJ:^as. atto. oiJ£Lt 
•CfeO, if$L<»40. 0 5«±, $fclC»St<<4 
0. 10£U:t?S>5. y(4ii^0. 5«T"Cfo 

9, #£L<I40. 4ETF, $e>fc#*L<ttO. 3& 
TT-fo?>„ <&L, jE*fc»±*©±H«Hia = 3. 6 35 
£>B#T*$>o-t, 6fiS, xfit, zfit, bffi (&JRM©¥#J 

[0 0 2 1 ] ^JiTcliMt LTI4, 2tfa±(O^JS^jf 
£LV\, ^K)lCJ4Cr, Co, Fe, Ni, Cu, Z 
n, Ga, Al, B, M g ^£*»f -5 £ £ 
#£L<(4Cr, Co, Fe, Ga, Al, MgfJ) 
•J, $iblC^* t< !4Co, Fe, A 1 fi)5. 

9«JM-5*Sfe 6 6, 3 3 5 (1 9 9 

8) ) ^, XPSfC4 5^fe (J. E 1 e c t r o c 
hem. So c. , 143, 1607 (1996)), 
EELSlCi-S&Sfe (J. Phys. Chem So 
lids Vo 1 57, No. 12, pp. 1851- 
1 8 5 6, 1 9 9 6) , $*X$y- K^hifc&tfX 
M»iKtK«lfllii£ (xafs) (13 80 

3A03, 151 (1997) , ~ JSftlfili 

imti8iitx»£mmm (hrxrd zm^zzm 

(S3 9 BttffiftSI^ 2C16, 277 (1998) ft 
[0 0 2 2] /Nnyv7c^AI4£«»T-{4ftV^5, 

Sb*Sr*"i-5. AtLT»4F, CI, Br, I <b 
ix, »^L<(4F^*(f feixa. ^D^i LTSfca 
Srfl[fflUTtAv\ S^4zl4, ®S0. 2J^TT*fo5 
«Kff*L<li0. 1 8J^T, $e>ldff* L<I40. 1 
5glTT'fc5 0 ^BfyTtmbm^Zmte, z»4 

»*L<(40. 0 1£1±, $f)(-»iL<f40. 05JW 

[0 0 2 3] HUlE-)S:^iT-^$^5*^PJ©y ^^^-7 

y^-Mt-g^, vy^y^, & 

Ui^^icfflV>f 5 ix5y^'>A^#l£ LT 
14, L i » COi , L i NO. , L i OH. L i OH • 
H 2 O. Li CI, CHi COOLi, Li, O, vob 
/U/1fygEL i^*5^»f e>ix« tpT-^L i OH • Hi O. 



(5) 
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L i OH^ffll^Swiasif 

[0 0 2 4] -vytfyik-Smb LTtt, Mn= O, , M 
nO, ^(O-^^^V-gf^, MnCO, , Mn (N 

<, ICl^OMn! Oj HMnCO. ^MnOi fti? 

14, L i F, MnF !v Mn Fs <g(D ]) f £ A-^-t > # 
y<D^u?>-{tV>)%mf : bz\bfcX%Z 0 &JgM©/M3 



[0 0 2 5] rtibwy '?>9.MH 



©W*ftfcfc5J:5KaJI^fr&4fe«\ es«a^. 
[0 0 2 6] *&&<o9*VJ*^isjS>mcfott.. Mz. 

liftffl¥-9- 3 0 6 4 9 0#4*8L #M¥9-3 0 64 
9 3 9-259880 *4M8ft0|jj* 

$ *lT ^ -5 RlSflH* t?ff 5 1 ft gift £5 K# t> ft 

tttt. 6 o o"Cd^8 5 o < croa«-eK*#ffl«i-c*ft 

U 5 0 0t«Ttfl0t/min. WT©3IgT-& 
ft-fS^S^, 6 0 0*Cd^8 5 0<CT\ a i 

r*fctt!HR*lfl*tt?#ttfc, 4 0 Ot, gf*#Hmr- 30 
7=-^-r5*)£^*ff 5:tiJi-Ct5„ ft:ib\ *fJ3£© 

J:$fcr©B©*j5fc©#ffl*. £lj&©*Bg, &ip©£# 
*P J: o T&?iff*«a 5 ©fit $ * 5 r. t » x # 

[0 0 2 7] *«BJ©y^^^-7^^^K{b^«!i^^ 

fti>e>*5©*s»*Lv\ iffllB-ttsfc (1) T-^$ix5 40 
i>«TJI3vt&ii«ASSHMU: UTHt, a*, C©«© 
"Cfc*. 

[0 0 2 8] Mttf, Df^A^Df^^ffcoT 

t>J:v\J*. ifl^ttwi^y^A^ifA-SfcaiT-i: 
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[0029] Affitt, A^s^irt^sij (/<-r 

Att, IE«©&^K©iNf3»#J t LTI4, 

E P DM (m^i^-yp tvy-^iyzs* 

, SBR Ufl/y- 7**^3l>=*A) , NB 
R (7^!JD=hy;U-7'?v f xyd'A) , 7yfiA 

[0030] lEmnmmmt lt«, n& v ©$t&^, t 

ftRSSitSfcO-ettfcVN, ^7 y— (b-f SSISEi: LT 
x»4\ N-^f;wfpP K>\ ^fWA'AT? K, 

^■y-/y, g^gf^^/K Ti>yj\>m/=f-;\s, v^^y 

^UV^-^^K, x h7t Kn7 7V^«r*l»f5r b& 

tt^yDt-CSBR^77y^7fft«lf^^7!) 
— fb1-5*-g"bfo5o A«ft***SrfflV^5»^fttt, 

[0031] -fe^u-^-^ffiffl-r?.4i^li, «*?Ltt 

irx— = h oiryUo— jKy^/U*^, jKJJT^ 

y D =hy/K iK!J7yftt=!/fy, /ifyyoeu 
^ N jKy^^u-^, *y ■J : T^ l %M£yjrvy 

$^tti±S54Ea-7--e*> o » r©,^p>#y^-i^7^ v 

[0 0 3 2] ^y i^UVfiir^L — ^-©m-a-. 

^SSK, ^©^ft©THl4ff$L<(i5 0 75, * 
<bfC&£ L<ttl 007J, *t»SL<(4l 50^TT-fc 
5. fife^T-S©±fiS(4, »SL<I45 0 0 7?, Ml-ff 
SL< 144 0 075, ft>b»SL<li3 0 075T'fc5 o ^ 
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tf#*U\ * 
[0 0 3 3] «ttMK2: LTttWcPftfcSii* 

&. >%\\&m. ytv^m. -\°v*m. & 

K xf l/y*- K f - W^*— jK 
/y, 1, 2-^ h^^x^y, i, 2 

T-T'fn^ny, i, 3-my7y, 
7*d^=H);K ^W=M)yK y^P-hy^, 

[0 0 3 4] *fcrO»«ElC*»S***ftfcLT»C 

#5. ftftWl-W:. 0"Jx.tfL iCIO. . L i A s 

F* . L i PFi , L i BF, % L i B (C 

« Hs ) . , LiCK LiBr> CH. SO. Li. 

cf, so, l i^nv^^^m^mn'htt. ^ti^o 
b V>*< k h i«&Lhrot©£ffl^5r k#-e%z. 

[oo3 5] 4*>&mftkLx<s l ft i f-mftnffimz8i 

tffcy^A-f^fcttl-S^ 

K, ^y7"Dfi/yt^ K. *!)if 

[0036] * f&m# t Lxmmm^mmn^m 
&&if©is#m<i?jf£ Lri4#j;ttf. l 

i I, Li. N, Li rt M. Tin (PO. ) 
s (M= A K Sc, Y, La) , Li lH , RE 
..s.. TiO. (RE = La, Pr, Nd, Sm) 
mfbti. #flR0>H*WMtiL.Ttt0!l*.tf, 4. 9 
Li 1-34. lLi. 0-61B. Os . 33. 3L 
i, 0-66. 7 S i O, 7 **?0. 4 5 

LiI-0. 37Li. S-0. 2 6 B, S, , 0. 3 
0LiI-0. 4 2 L i , S-0. 2 8Si S. S?©g£ 
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[0 0 3 7] 

[Hft«l] LiOH-H. O. Mn 2 O, , Co, O 

. zttigmnkv. *n^o{b-g-*o*/ujtis i . o 

0:0. 9 4:0. 0 4 k &5 X o \z.Jj!& Lfc c r ©E 
/-/\>*M7L. IL^^T* o.£L. *S 
-/iH^iLfc. #P>nfcjS^«JSr*:5t'PT5 0 0 
10 "C. 2 4«*«]ffi«il,fc«, rixS:*fetftSCS^-Ufc. 
*fc*«4»-e8 0 0*C. 2 4«fW**Lfc!*. 4 5 0=0 
Sflt/min. ©aS-efcJ&Lfc. $C>lc:4 5 0 
t. 6H#K«jf Lfc&. Sia*T'5lC/m i n, ©Jig 

[0 0 3 8] [Hlfe0<j2] Liz CO. , Mn 2 O, . 
Co, O4 &tii$£W.&k L. Li / (Mn + Co) 
it&l. 0A/2, Co/Mntt^o. 12/1. 88 

20 S-g-^5r^ I FT'5 0 0, 6 0 0, 7 0 0, 8 0 0t, 
«-6^ra-fogpg«Jt-#?a (5t/min. ) LT{£«5 
Lfc&. w*ifciFt>K:ft5fcfi#-Lfc. &K*5i<p-C8 5 
CC. 2 4Nr^*^Lfcil, 3 0 0tiT-0. 2'C/m 
i n. <D)i@[T*#^Lfc„ 

[0 0 3 9] [Hffi0!l3] L i , CO, , Mn, O, . 
MgOiiH^Mk L. Li / (Mn+Mg) *frl£& 
1. 0 4/2, Mg/MnM0. 0 5/1. 9 5 t ft 

30 ^r^St^T'S 0 0. 6 00, 7 0 0. 80 0^ #6Sf 
ra-fogpfW(-#ia (5-lC/mi n. ) LT4S&L*: 
ft. rtlSr^fjIC^jg-^Lfc. &Kl*«l<FT-8 5 0 
*C, 2 4^Ffl*^Lfcm. 3 0 0tit'0. 2^/1111 
n. WiigT'^Lfco 

[0 0 4 0] [Hte«»j4] L i OH • H: O. Mm O 

, . co, o, tm&mibu *tizti<D{b&*>ff>* 

Ji-tttfil. 0 0:0. 8 5:0. 1 0 k ft5 X 0 l-E^ 

40 XLT^Uy hitL. 0 0. 6 0 0. 7 0 

0. 8 0 Ot:. £6 8#raro&pgftlC#|.*& (5lC/ni i 
n. ) LTiK&Lfc. rtvSr^^/-^i«'pT'^ 
^L. SyT-U^Lt^l/yHkL, ^=Pf8 0 0 
"C. 4 8WILfct. 3 5 CCST'ir/m i n. 

[00 4 1 ] [^JS0iJ5] L i , CO, . Mn. O, R 
Oty-Al, O, £ffi3§lF.£ft L, Li / (Mn + A 
1 ) *yHt# 1 . 04/2. Al /M n *yUtfc*s 0 . 1 
50 2/1. 8 8 k*£t> X ^i-E-a-Lfc,, r. WE^lCx:^ 
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fc 0 ^feixfcS^Sr^f-CS 0 Ot, 6 0 0t, 7 
0 CC&tfS 0 0*C-C«-6«rW|-fogl:|(tWH#ia (5t 
/min. ) LTflflftLfca, ^ttSr$ t> fcS£5t&£ L 
fc. 5 Ot;, 2 4^|HJ**Lfca, 3 0 

0"C*T-0. 2 < C/min. ©*§ET»»Ufc. dWi 

[0 0 4 2] [tfc$fc0U] L i OH • Hi O, Mn 2 O 

, Zm&WMk U **u€h©fls**©*/Hb* l . o 

0:1. 0 0i/i5<t5 I^K-£-Lfc 0 r (DlS-g^td* 10 
/-/u^Dx, <1-9o.SU 
tLfc. nbtitz^mi:y^^LX-<Uy MfcU ± 
^T'SOO, 6 0 0. 7 0 0. 8 0 01:, <S-6R#P(8T 
o&Hfftl:: Jf.fi (5t/min. ) LTiSjiLfc. rix 
Sri^y-/H»flt^-Cf&* % fi£U SWl^LT^ 
kyUfcU *$&f-C8 0 01C, 4 8«p|B*»Lfca, 
3 5 O'CST'llC/m i n. tf>iIgT-&ft Lfc„ 

[0 0 4 3] [Jtt£#j2] LiOH-H: O, Mn 2 O 20 
, *ffl*IKf*£U Smt-tbh i/Mn*/uJttfl. 
03:2. o o pKBE-S-Ufc. wWi2-g-%^# 

^tT'SOOU 2 2B#F<fl<K&L-fc„ r©{S*»* 
t:jB*-*»U *K*«t«f-e7 8 Ot, 2 3l$R]*tt 
Lfc&, 4 5 0'CJfO. 2t/min. ©SlKTfftifr 
L, 4 5 0 C CT*2 2H*IB««fUfca. ^fiST'Jp&L-T 

[0 0 4 4] [JtlMfllS] Li OH -Hz O, Mn, O 

. SrJWWtfcU %ti?ti<D<t£®<o**it&i. l 30 

00:0. 9 5 0i^5ip f^BB a" Lfc D wWiH^tC 

^/-/i^P*, <i-0o.SU 

^ £ Lfc. # btl1Z&£®$:&m<PV 4 5 0, 4 5 

0, 5 00, 5 5 0, 6 0 0, 6 5 0, 7 0 0, 7 5 0 

"C, #3«FMi*o|!l:BttlC#ja. (5t/mi n. ) LT 

8 0 0*0, 2 4Wj|Ufcf, 3oot:*T-o. 2t 

[0 0 4 5] [Jt!5E094] LiOH-H, O, Mn, O 
, . Co, 0« fcUHSRtti: U **i-e*i©fl:*Mfe<0* 40 
A-Jt^l. 000:0. 750:0. 16 7i:&5>J;? 

SrTVxLT^U;/ MfcU ^Itt'SOO, 6 0 0. 

700, soot;, #6ftiw-foaiBtti::#ja (5t/ 

min. ) LT<g&Lfc. r il$r^^ / -/MSHf"?© 
S-S-U aWi^U-T^Uy hftU *»<?-C8 
0 0t« 4 8WtUt, 35 0tiflt/mi 
n. ©a&rCfftiftLfc. »C>lifc«ia'<i'y h«rt&». 
fi-&LTjEfiS*K»**»fc. W±ro^tS0«Jfc«tU:it 50 
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solicit), £m# 

[0 0 4 6] 

[<fc8] _ 

F d 3 m <N o. 227) 

[0 0 4 7] C0fi*f B ST-foSr fc&fiWU 
£&lco^TkJl!i}Lfc 0 mfi«*jJ:Wit««-c»6>ii 

LT&JSL i 4rfflVvC*S?K W»]»mS*(iIE1lS^K 
1 g3fc!)fcfijlUC**L.fc 0 *T-3£»a. 
[0 0 4 8] 

[ftl] a. =d • (h* +k' + 1* ) 
[0 0 4 9] (h, k, 1 HB*§», dtt (hk 1) 
EKH) SrfflV^T. (hkl) = (311) , (2 2 
2) , (4 0 0), (3 3 1), (5 1 1) (4 4 
0) , (5 3 1) <0 7<@roffiJ§iSl;:o<^TgmU Zfl 

h nw-mmz t> o -c** a . at. u&swma. 

WTI-^1-*jfeT-**fc„ 4*5fij£fcttJB Lfc y f- V A 

T^tfymkmt, sot, i^ib, HfflftflwaauT 

fflv^c. (Li©ii^t) »#LfcPfi?A-7y^ 

[0050] (Mn+M (C o, Mg, A 1 ) (D±mfr 
ffi : EDTA*U-hfiJfc) fifff LfcU A V 

#®U ^iSfflWO. 0 lM-EDTA^?S?rJP^fc 0 
ft(CM7KSrJDx.T^:fi:Sr7 5 m 1 t U 8 N — N a OH 
*»«i:r>*=TaffJKS:aa*3!ni*.TpHl 0 £M 
tLfc. tt*"C^*i«l 0 0ml i:*SJ:5l-W»U 
^©^, BT*8*JI«:«TLfc. «je»*i:LT0. 0 

i m-m g ^ *>mm&&tiim t, ^Dfauj/m 

TiS^^tTofco BTJS*HroftiJflf*»f>#lc*feLfc. 

SfcUW (Mn+M (Co, Mg, Al) ) ^frifcg 
(M (Co, Mg) /Mn^HtO^: ICPI65t^ 

5Ht»*fiSK*fflV\ ^MSiaoTMnMM (C 
o, Mg) M (Co, Mg) /Mn^/Ht 

[0 0 5 1] (A 1 /Mn*/Hfc<Ofc£ : EDTA^U 
P^rv'/l'T5 ^Tk^St H y^* /-/UTS 



(8) 
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JD^lfco fc^-ett*«r*D;fcT£*7 5m 1 tU 
*=T*fcT ^^T««f«*iiS»aiiTp HI 0{C 
PIS Lfc 0 100mliftSJ:5 KISS 

U *©*BT»*JHt:JlO*.fc. ifMiLTO. 0 
lM-EDTA«!p»««r*efflU S^ofcTaUy 

fc0^Mn^W*^^J±iLfc o IWEOEDTA*U-h 
:^*t^?>Al/Mn^HtlrftS 

[0 0 5 2] (h-k* mj-o mfftfcy^^A^v 

ft, T±*#l 0 0m 1 *45J:3fc»HEL 

SrttfflU 5*o^Uy McT*e*rfrofc D ^tt 

[0 0 5 3] (MnffiSc^gttJ) Mn+M (Co, M 
g, Al) (7)±ft»«f«§mi:M (Co, Mg, Al) / 
Mn^Jt(Oft»XV3- hy-K«fc5Mn* , M 
n" , (Co" ) (O % mttVf&gzfr b£XT (C^-f ft* \C 

Co EM 

Mn" , Mn" , Mn" % Co" ^^tl^Jlfy/yP 
0. lgSfcO, k, m, n» p mo 1 -foffft Ufc 

t-TSo -tst. a-K^ hy-sre** (Mn" tis* 
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10 



*££) 

[0 0 5 4] 
[ft 9] 

kMn" +4 k i" -> kMn I 2 
kh i2kSj Oj " -> k S< 

[0 0 5 5] (Mn" f£j;£gj£;) 

[0 0 5 6] 

[ftlO] mMn" + 3m i" 
/2) mli 

m I 2 +mSi Oa *" 



+ kh 

Oe *" + 2 k f 



mMn I» + (1 



(1/2) mS 



(Mn * [d<fc5EJ£0 



20 



(1/2) 
4 Oe " + m I 
[0 0 5 7] 
[0 0 5 8] 

[ft 1 1 ] nMn" + 2 n i" -> nMnh 

[0 0 5 9] Mn" ttli «raSIL4t^W*aEH-t- 

(Co" fciSRfB) 

[0 0 6 0] 
[ft 12] 

pCo" +3 p I" -»pMn 1 2 + (1/2) p h 
(1/2) ph +pS 2 Oa * -> (1/2) pS, O 

[0 0 6 1 ] fijLbfclJa— hy-Tfi (2k+m + 

p) mo itaa»«)}Bs«*fie,tts. edta 

* MtJ£-Ctt, (k+m+n + p) mo 1 ffiS#<£> 

[0 0 6 2] 
1^2] 



(Mn, co) m&m& 



[0 0 6 3] Mnffi^£a 
[0 0 6 4] 

[^3] Vuc =a XMn/ (Mn + Co) +bo, XCo 
/ (Mn + Co) 
[0 0 6 5] -CfcSA^, bo, = 3&tf I CPCi^^ 

*b\ Co<D<ffiRfcoV*TWu mMft3*, 6 6, 3 3 5 
(1 9 9 8)^J. Phys. Chem Solids 
Vo 1 5 7, No. 12, pp. 1851-185 

6, 1 9 9 6, *3 9@«Mfl*#2Cl 6, 27 7 
(1 9 9 8) irS-St, £THSK3ffii Ltz a 
[0 0 6 6] Mgt»8 

Mn" , Mn 4 * , Mn" % Mg" #*ivCTiif V^U 

0. lgSfc^ k, m, n, q mo 1 fo#aif: 

(Mn" KiSEJS) 



+ kh 

Oe " + 2 k 



I 



= 4 X k/ (k+m+n+p) +3 X (m+p) / (k+m+n+p) +2 X n/ (k+ra+n+p) 
= (4k+3m+3p+2n)/ (k+m+n+p) 
= 2+ (2k+m+p) / (k+ra+n+p) 

= 2+ (3-K^ / (EDTA^U-bgS) 

= V«C 

[0 0 6 7] 
[ft 1 3 ] 

kMn" +4kl" -> kMn I 2 
k I 2 + 2 k S 2 Oa " -> k S< 
[0 0 6 8] (Mn" IC£5KJ£) 
40 [0 0 6 9] 

[ft 1 4] mMn" +3m i" -» 
/2) m 1 1 

(1/2) m I 2 +mS* Oa " - 
1 Ob " + m I ~ 
[0 0 7 0] (Mn" KiSKJS) 
[00 7 1] 

[ft 1 5] nMn" + 2 n T -> nMnh 
[0072] Mn" I* 1 2 £&gf Ltt^tOX'? 

50 (Mg" 



mMn 1 2 + (1 



(1/2) mS 



(9) 11-312522 
15 16 
[0 0 7 3] * EDTA^fU- hjg^T'li, (k+m+n + q) mo 1 

[fcl6] qMg"+2qf ->qMnI 2 »S»©«3ttti*#e>lX5. ^fc, ICP«*M»9r 

[0 0 7 4] M E " (±1, Sra»b4v^O-e^*ttil^ I^>?>Mg/MnltAS*$5 0 IfoT, 
by ^Ati±KfT>L^i\ K±it) a-K> ^y-T-li [0 0 7 5] 
(2k+m) mo l«S^O*3e«^fffc*t5. * [&4] 

Mn||=4 Xk/ (k+m+n+q) +3 X m/ (k+m+n+q) +2 X (n+q) / (k+ra+n+q) 
= (4k+3m+2n+2q)/ (k+m+n+q) 
=2+ (2k+ra)/ (k+ra+n+q) 
=2+ (2k+m) / (k+ra+n+q) -q 

=2+ hV-mm / (EDTA^l^-MSf-ICP^) 

[0 0 7 6) y±©i?l;3-K^ h!)-tMnroM i^Mn" > Mn" , Mn" i^hftltV^O. lgS 
g*a»feMnfl5»#JiajT£5. fc 9 , k, m, n mo 1 f o#SUci:t5. 1"5 

A l B&1 hy-&T« (Mn" IdJz-SgjS) 

EDTAlCi5Mn(7)^l:^^t 3- Kt< h y -fc [0 0 7 7] 

i5Mn" \ Mn" ©S*»WtS**»e>£JlTl^i-tt-* [|fcl7] 

kMn" +4kl' -» kMnh +kh (4) 
k h +2kS! O. " -» k S, Of *" + 2 k I" (5) 
[0 0 7 8] (Mn 3 * tdi^RjS) ★ [<fcl8] 

[0 0 7 9] *20 

mMn 3 * +3ml" -» mMn I 2 + (1/2) ml* (6) 
(1/2) ml: + mS 2 O* *~ -> (1/2) raS, O. *" +m i" 

(7) 

[0 0 8 0] <Mn'* (Cfc5&j£) ir Utl9] 

[0 0 8 1] * 

n M n " + 2 n 1 " -> n M n 1 2 (8) 
[008 2] Mn" tth fcjfflRLfc^O-e^JrtMH- ♦ [0 0 8 3] 
h]) ^AfcHJOSUft^. Al't ♦ Hb2 0] 

Al" +3 I -»A 1 1 3 (9) 
[0 0 8 4] ©KJSSrgr U I* fcaifSSLJivroT^ 30* m o lffiS»0«tIi 5 #bH5. ftoT, 
*W&tf h y !>AtliKJSL^V\ £LhJ:!)a-K* h [0 0 8 5] 

y-T'»± (2k+m) mo 1 tB3#©*j££WS»e>ix [»5] 
•So — *\ EDTA^f W- hjg^T*l4, (k+m+n) * 

Mnffi!&=4 Xk/(k+m+n) + 3 X m/ (k+m+n) +2 Xn/(k+m+n) 
= (4k+3m+2n)/ (k+m+n) 
=2+(2k+m)/(k+m+n) 

=2+ (3-hV Ky-(D^m) / (EDTAdrW- h^m) (1 0) 
[008 6] (1 0) 5CWi5^3-K^ h y-tMn l:/ioi?(;*W; B Li tMnfO'CM (Co. M 

JZ) m*<&%\Z£5L iOii^*i:EDTA, I 40 &«««1>tt©«»J&fU8 LT***fc#ffl Lfc. 

CPftWcMn^ M (Co, Mg, Al) (DSS^S ( A. SifV/yKOf^Sa) **«tlRK*S»tS x ) 

it). L i iMnfWCM (Co, M g> Al) 0>|gj£ ^f^lMk«©i»»tt&Wflii-5fc»t>lC, Xttft&mtf* 

itSrltinLfc. ft. UliW^eSftS^tfv&y^? «©?"V^/i'fc«tlMH4**«'K P H1©^T« 

[oo8 7] xs^gfcm, tt»-e-*ft*, *e>»c*»u-ca»6>9 

[ft2i] ot:T-iieff B msbTA.s-y-v//wSr#fc 0 

[008 9] nMxtimttmfc^i**), Li^fe#aj$ 

Li (Mn 2-j-y Li, My) 0 4 - S tifcifv/zHi, ttgk* ^ro*-fi5:SoTl^ 

[008 8] <!:fc3©T\ *v©ia»&ht,i|SfP/&S3 50 oig^ej, rft#?E«#tgi;:fii§1-.5. Liroilffi 
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m<o& x mv- y^M^^^x^m^BMm^ (dsc 

fflfc ; tt9R9Bft, : 1 0°C/m in. ) 

£ ; £M#ffl«U #fiiiS : 5T:/m in.) £?tV\ 

[oo9o] (mm.<D^m&) mmmxmt^tmx^ 
LtziEmftVuKtmmmt Lx<DT±^-uy^y^^R 

X7 5 : 2 0 : 5 (D%]&X'm-£ LTEffi^J t Lfc 0 * 
fc, iEffi^JO. 1 g^v—httlC^LTIE^t L 
fc 0 Hi (OjEmi <D±\Z-ts<U-? 3 i LT#?U4#y 

EE«Lfc 0 # frnm® t lx 1*^/1 <Dm&mmv ?■ 

^v-i* ^ (5 0 v o 1 % : 5 0 v o 1 %) *tf££ffl 
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[0091] &bfitzmmz-^%3mm*)-'( t^'&.o 
tt%t*muTX'ftitz. *mmm\ztertz>3zt!im. 

1M ? /i-nmit. ?E;!&«l;aft2mA, ffiBE^fflaU. 3 

ft, MlM^/WRM*, Ka£j£tt©3o©ttflBAJ/<5:«' 
[0 0 9 2] 

[*1] 



* 







§£*« 








pm 


Li 


Co 


Mg 


A 1 


MS* 

CC) 


TCUg- 
s ample 


CaAb/g) 




X 


y 


y 


y 


SHfc«l 


a 012 


a 116 






1988 


1534 


353.8 


-0.384iag 


111.9 


919 


o 


3£S6#J2 


0.046 


a U6 






a 995 


1589 


348.9 


-0. 930mg 


110.9 


99.0 


o 


nan 3 


0.049 




0.041 




3.996 


1592 


324.0 


-0.823mg 


115.2 


97.8 


o 


£81014 


0.019 


a 296 






1978 


1590 


392.6 


-2. 359mg 


88.9 


99.6 


o 




0.067 






0.123 


4.002 


1629 


3414 


-0.603*g 


113 


98.2 


© 




0.017 








1990 


1510 


294.7 


-1 292mg 


124.6 


88 


X 




0.042 








3.984 


1537 


281.3 


-3.890mg 


123 


97.0 


A 




0. 115 








3.983 


1634 


271.9 


-10. 515ng 


94.4 


99.0 


X 




0.022 


a 486 






1961 


1647 




-1. 756*g 


59.6 


100 


A 



*tagl38tt5«^SJ£t£AL g^fc!)OilT*So tfz. x. yl^nW-jKLi (Li x M^Mn^JO^ 



[0 0 9 3] 
1*2] 



40 
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(A) 








mmrn 1 


8.2213 


8. 0382 


ISJUBI 2 


8.2110 


8.0547 




8. 2280 


8. 0659 


JtlMH 


8. 1814 


8. 0485 




8.2113 


8. 0724 




8. 2301 


8. 0382 


ifc«$2 


8.2194 


8. 0496 


Jt«« 3 


8. 1951 


8. 0665 


tt&® A 


8. 1308 


8.0513 



[0 0 94] [Hife^!|6] Mn, Ch x L i OH • H 2 
O, Ah O, SrHtfSHSirU ^tVPftOfc^ro^ 
A-Jt# o. 895:1. 010:0. lOOtftSxtp 

i<tt)o-s;u a. &btiit&& 

£±M*-C*5 0 0t;, 2 4«FlBiE*i-5 0 J^t^tfT 
8 0 0t, 2 4«*W#jftLfcft, 4 5 0t*T*0. 2°C 

T-5 5 01C, 2 4«F|HjaU»Ufc||, jFF*I,fc0Ws.*9l# 
mi-^ir(C,t<?*ft (*a*S*5l5 CC/m i n. ) t 

[oo9 5] m<t>titz))3-vj*-?>#>mt®<omtijLft 

VrZMMm 5 <z>m& tmmz.fr o bL i (Mn,.™ L 
ioou A l o.». ) Oj.955 (MnW¥£)I^Hffi3. 

521) t&a. mmm5(oi§-£rtmm\zmmz 

KJt'fiMii-Si:, «I»**f±l 2 ImAh/g. 10 
[0 0 9 6] [H160y7] Mn- 2 -0, , L i OH • Hz 



(11) ftffiW-l 1-3 1 2 5 2 2 

20 

♦ O. Ah 0 3 £ffiWfti:U Zti^tKDik&toO* 
/UlttfO. 942:1. 016:0. 050,5: &5 £5 
l-E-g-fSc r©E^tllwi^/-^Dx. > Sit*-? 
<t<1-9o.£U -fa. 

5 0 0^C. 2 4l$ra<K&1-5o 
8 0 0t, 2 4«FM*jKUfc«. 4 5 0tiT0. 2^ 

io [0097] ^htitzu=f-^^^a>mm<DU^ 
mznmm5<Dm&i:®m\-'<7? th i (Mn..-. l 

i o o.i AK102 ) Oi«9 (MntD^pfc&J/^HES . 
5 13) £fta„ IdfeftlSOyte^lnlttlCtl&fr 
Kit* ffffii-St, Mgittl 2 4. 3mAh/g, 
1 0 0[Hl?E»«mc>«**t^*lt9 6. 9%t/f5. 
[0 0 9 8] 

[^^©at] *-l&D ! *-2i»f>M?>M± 5 fc, 

ttig"C£±-e£«fc y ^ * a - **»asi£v^ifcfc0w& 



30 



1 


jES 


2 




3 




4 


AS 


5 




6 






(51) Int. CI. 6 tt£>Je-& 
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